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DATA TRANSMISSION METHOD, BASE
STATION, AND USER EQUIPMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Patent
Application No. PCT/CN2012/087224, filed on Dec. 22,
2012, which claims priority to Chinese Patent Application
No. 201210013916.1, filed on Jan. 17, 2012, and Chinese
Patent Application No. 201210082567.9, filed on Mar. 26,
2012, all of which are hereby incorporated by reference in
their entireties.

TECHNICAL FIELD

Embodiments of the present invention relate to the field of
radio communications, and in particular, to a data transmis-
sion method, a base station, and a user equipment.

BACKGROUND

With rapid development of communications technologies,
wideband code division multiple access (referred to as
WCDMA), as one of mainstream technologies of third gen-
eration mobile communications systems, has been widely
studied and applied on a global scale. At present, the
WCDMA has multiple releases such as Release 99, and
Release 4 to Release 11.

In the third generation partnership project (referred to as
3GPP) WCDMA R7 version, a feature of enhanced cell for-
ward access channel state in frequency division duplex (En-
hanced CELL_FACH state in FDD) is introduced, which is
aimed at solving how to reduce a downlink signaling delay
and overcome a limitation of a common transmission channel
of' Release 99. A high speed downlink shared control channel
(referred to as HS-DSCH) in a cell forward access channel
(CELL_FACH), cell paging channel (CELL_PCH), cell
URAN (universal mobile telecommunication system
(UMTS) radio network) registration area (CELL_URA) state
is used, so that a shorter signaling delay and a higher down-
link transmission rate are achieved.

In the 3GPP WCDMA Release R8 version, a CELL-FACH
state is further enhanced by introducing a feature of Enhanced
CELL_FACH state in FDD to implement transmission by
using an enhanced uplink dedicated channel (referred to as
E-DCH) in place of a physical random access channel (re-
ferred to as PRACH) of Release 99, so as to further optimize
uplink signaling and a data delay.

In a current UMTS network, especially in a developed
communications market, market penetration of smart phones
becomes increasingly higher, the processing amount of net-
work data increases rapidly, and currently the influence of
smart phones on a network has already become an attention
focus in the industry. Reducing a delay and improving trans-
mission efficiency are a problem to be solved urgently. There-
fore, the industry hopes to further enhance a CELL-FACH
state, so as to enable a user equipment (referred to as UE) to
reside ina CELL-FACH state for a long time to bear a relevant
service.

A transmission time interval (referred to as T'TT) alignment
technology between a CELL_FACH user equipment and a
cell dedicated channel (CELL_DCH) user equipment is a
technical solution to enhancing CELL-FACH. The technol-
ogy is first proposed in Synchronized E-DCH of the UMTS
R8 version, and its main idea is to align data blocks in uplink
subframes of a CELL._FACH user and a CELL_DCH user for
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2
transmission, which can reduce interference of the
CELL_DCH user on the CELL,_FACH user, thereby improv-
ing a cell throughput.

With a current TTI alignment solution, compatibility
between user equipments of Release 8, Release 9, and
Release 10 and a user equipment of Release 11 cannot be
achieved. To achieve TTI alignment, a system needs to rede-
fine a new resource configuration for the user equipment of
Release 11. As a result, common resources of an existing
common E-DCH are separately used, which greatly reduces a
utilization ratio of the common resources.

SUMMARY

Embodiments of the present invention provide a data trans-
mission method, which can enable a user equipment of
Release 11 to use an existing common resource configuration
to implement TTI alignment, thereby improving a utilization
ratio of common resources at the same time when obtaining a
performance gain brought by the TTI alignment.

In one aspect, a data transmission method is provided, and
the method includes:

obtaining a slot format of a fractional dedicated physical
channel (F-DPCH) used for a user equipment (UE);

receiving an acknowledgement (ACK) message that is sent
by a base station on an acquisition indicator channel (AICH);

determining an F-DPCH frame offset T -z 0f the UE
and determining a transmission time interval t,,_,, according
to a predefined rule, where the T, ,, indicates a time interval
between a starting boundary of an access slot when the UE
receives the AICH (referred to as AICH access slot) and a time
point when the UE starts uplink transmission;

receiving an uplink power control command (TPC) word
on the F-DPCH according to the slot format of the F-DPCH
and the Tz ppcs and

performing uplink transmission to the base station accord-
ing to thet,_,.

In another aspect, a data transmission method is provided,
and the method includes:

obtaining a slot format of a fractional dedicated physical
channel (F-DPCH) used for a user equipment (UE);

sending an acknowledgement (ACK) message to the UE on
an acquisition indicator channel (AICH);

determining an F-DPCH frame offset Ty 55 of the UE
and determining a transmission time interval t,,_,, according
to a predefined rule, where the T, ,, indicates a time interval
between a starting boundary of an access slot when the UE
receives the AICH and a time point when the UE starts uplink
transmission;

sending an uplink power control command (TPC) word to
the UE on the F-DPCH according to the slot format of the
F-DPCH and the Tz pcz; and

receiving uplink transmission of the UE according to the
Ty

In another aspect, a user equipment is provided, and the
user equipment includes:

an obtaining unit, configured to obtain a slot format of a
fractional dedicated physical channel (F-DPCH) used for the
user equipment (UE);

a receiving unit, configured to receive an acknowledge-
ment (ACK) message that is sent by a base station on an
acquisition indicator channel (AICH);

a processing unit, configured to determine an F-DPCH
frame offset T, 5z 0f the UE and determining a transmis-
sion time interval t,,_,, according to a predefined rule, where
the t,_,, indicates a time interval between a starting boundary
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of an access slot when the UE receives the AICH and a time
point when the UE starts uplink transmission; where

the receiving unit is further configured to receive an uplink
power control command (TPC) word on the F-DPCH accord-
ing to the slot format of the F-DPCH and the T ;5 and

a sending unit, configured to perform uplink transmission
to the base station according to the T_,,,.

In another aspect, a base station is provided, and the base
station includes:

an obtaining unit, configured to obtain a slot format of a
fractional dedicated physical channel (F-DPCH) used for a
user equipment (UE);

a sending unit, configured to send an acknowledgement
(ACK) message to the UE on an acquisition indicator channel
(AICH);

a processing unit, configured to determine an F-DPCH
frame offset T, 54 of the UE and determining a transmis-
sion time interval t,,_,, according to a predefined rule, where
thet,_,, indicates a time interval between a starting boundary
of an access slot when the UE receives the AICH and a time
point when the UE starts uplink transmission; where

the sending unit is further configured to send an uplink
power control command (TPC) word to the UE on the
F-DPCH according to the slot format of the F-DPCH and the
Trppcrs 04

a receiving unit, configured to receive uplink transmission
of the UE according to the T, _,,.

According to the embodiments of the present invention,
configured resources in the same common E-DCH resource
pool can be scheduled for UEs of Release 8/9/10/11 at the
same time, thereby improving a utilization ratio of resources
at the same time when obtaining a performance gain of TTI

alignment.
BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of
the present invention more clearly, the following briefly intro-
duces the accompanying drawings required for describing the
embodiments. Apparently, the accompanying drawings in the
following description show merely some embodiments of the
present invention, and persons of ordinary skill in the art may
still derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1 is a schematic flow chart of a data transmission
method according to an embodiment of the present invention;

FIG. 2 is a schematic diagram of implementing alignment
of uplink data blocks according to a method in an embodi-
ment of the present invention;

FIG. 3 is a schematic diagram of implementing alignment
of uplink data blocks according to a method in an embodi-
ment of the present invention;

FIG. 4 is a schematic diagram of implementing alignment
of uplink data blocks according to a method in an embodi-
ment of the present invention;

FIG. 5 is a schematic flow chart of a data transmission
method according to an embodiment of the present invention;

FIG. 6 is a schematic structural diagram of a user equip-
ment according to an embodiment of the present invention;
and

FIG. 7 is a schematic structural diagram of a base station
according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

The following clearly describes the technical solutions in
the embodiments of the present invention with reference to
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4

the accompanying drawings in the embodiments of the
present invention. Apparently, the embodiments to be
described are merely a part rather than all of the embodiments
of the present invention. All other embodiments obtained by
persons of ordinary skill in the art based on the embodiments
of the present invention without creative efforts shall fall
within the protection scope of the present invention.

FIG. 1 is a schematic flow chart of a data transmission
method 100 according to an embodiment of the present inven-
tion. As shown in FIG. 1, the method 100 includes:

110: Obtain a slot format of a fractional dedicated physical
channel F-DPCH used for a user equipment UE.

120: Receive an acknowledgement ACK message that is
sent by a base station on an acquisition indicator channel
AICH.

130: Determine an F-DPCH frame offset T ;5 of the
UE and determine a transmission time interval T,_,, according
to a predefined rule, where the t,_,, indicates a time interval
between a starting boundary of an access slot when the UE
receives the AICH (referred to as AICH access slot) and a time
point when the UE starts uplink transmission.

140: Receive an uplink power control command word TPC
on the F-DPCH according to the slot format of the F-DPCH
and the Tz ppcpre

150: Perform uplink transmission to the base station
according to the T,_,,,.

The method in the embodiment of the present invention is
described in detail in the following with reference to specific
examples.

After a UE enters a cell, the UE determines common
resource configuration information of this cell through a sys-
tem broadcast message broadcast on a broadcast channel by a
base station (Node Base Station, referred to as Node B),
where the common resource configuration information
includes indication information of a fractional dedicated
physical channel (referred to as F-DPCH) symbol offset
So set*

jffo access the cell, the UE sends an access preamble to the
NodeB. If the NodeB allows an uplink access request of the
UE, the NodeB sends acknowledgement (ACK) information
and an orthogonal sequence signature to the UE on an acqui-
sition indicator channel (Acquisition Indication Channel,
referred to as AICH). The orthogonal sequence signature
herein is used for indicating a common resource configura-
tion that is distributed by the NodeB to the UE for use.
According to the embodiment of the present invention, the
UE may determine a slot format of the F-DPCH of the UE
according to an F-DPCH symbol offset S, ., in the common
resource configuration information distributed by the NodeB,
and the UE no longer uses a predefined fixed slot format of the
F-DPCH. Herein, different F-DPCH symbol offsets S, ., in
the common information distributed by the NodeB may be
corresponding to index numbers of F-DPCH slot formats
used by UEs respectively, so that a slot format of the F-DPCH
used by the UE may be determined through S , .. ; or different
F-DPCH symbol offsets S, in common information dis-
tributed by the NodeB may be corresponding to first bit off-
sets Nz of F-DPCHs used by the UE respectively, so that
a slot format used by the UE may be determined according to
S, gses or different F-DPCH symbol offsets S, in common
information distributed by the NodeB may be corresponding
to second bit offsets Nz, of F-DPCHs used by the UE
respectively, so that a slot format used by the UE may be
determined according to S ... In this case, an F-DPCH sym-
bol offset S, used by the UE may be obtained through
configuration or predefinition performed by a higher layer,
for example, be set to a fixed value. In this way, different UEs



US 9,338,797 B2

5

do not use an F-DPCH symbol offset S ., configured in the
common configuration information as an F-DPCH symbol
offset S, ., of the UBs, and therefore, when performing
uplink transmission, different UEs may use the same
F-DPCH symbol offset S, . Alternatively, according to the
embodiment of the present invention, it may be configured or
predefined by a higher layer, so that that a part of UEs use one
F-DPCH symbol offset S, and another part of UEs use
another F-DPCH symbol offset S, .

For example, the UE may determine the slot format of the
F-DPCH of the UE according to the F-DPCH symbol offset
S, gser in the common resource configuration information dis-
tributed by the NodeB, which specifically includes: When the
F-DPCH symbol offset in the common information distrib-
uted by the NodeB to the UE, that is, S,z =1, where i=an
integer from 0 to 9, at this time, a slot format index number of
the F-DPCH used by the UE, that is, slot format index=
Sogser thereby knowing the slot format of the F-DPCH used
by the UE; or a first bit offset of the F-DPCH used by the UE,
that is, Nz =[(S ,n0+1)*2] mod 20, thereby knowing the
slot format of the F-DPCH used by the UE; or a second bit
offset of the F-DPCH used by the UE, that is, N zz,=18-
[(S,pme+1)*2] mod 20, thereby knowing the slot format of the
F-DPCH used by the UE.

For example, the UE may determine the slot format of the
F-DPCH of the UE according to the F-DPCH symbol offset
S50 10 the common resource configuration information dis-
tributed by the NodeB and an adjustment offset n, 5, config-
ured or predefined by a higher layer, which specifically
includes: When the F-DPCH symbol offset in the common
information distributed by the NodeB to the UE, that is,
Sogse~1, where i=an integer from 0 to 9, and the adjustment
offsetn, ., configured or predefined by the higher layer is an
integral multiple of 256 chips, at this time, a slot format index
number of the F-DPCH used by the UE

Roffser

slot format index = [ 56

S oer — Jmodto,

thereby knowing the slot format of the F-DPCH used by the
UE; or a first bit offset of the F-DPCH used by the UE

RNoffser
256

vorn =]

e — ]modm + 1) . z]modzo,

thereby knowing the slot format of the F-DPCH used by the
UE; or a second bit offset of the F-DPCH used by the UE

Foffser
256

Nogrz =18 - [([ Soffser —

]modm + 1) . z]modzo,

thereby knowing the slot format of the F-DPCH used by the
UE.

To avoid resource collision during resource allocation per-
formed by a higher layer and enable different UEs to use the
same F-DPCH symbol offset S_ ., for example, an F-DPCH
symbol offsetused by aUE of Release 11 may be S i, that
is, the F-DPCH symbol offset used by the UE of Release 11 is
Zero.

According to the embodiment of the present invention, the
UE may determine an F-DPCH frame offset T, 5z 0f the
UE and determine a transmission time interval according to a
predefined rule, where the T, ,, indicates a time interval
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6

between a starting boundary of an access slot when the UE
receives the AICH and a time point when the UE starts uplink
transmission. For example, in a case that the NodeB receives,
in an access slot3N, an access preamble sent by the UE, the
UE determines the Tz ppcz and the T, ,, according to the
following formulas:

m

T ppear(5120%8,,+10240+41,5, Jmod 38400, 1-1)

T =10240+T 41, 5, (1-2)

where the S ; indicates an AICH access slot number with
an Al (AICH access slot # with the Al), which is sent by the
NodeB and received by the UE, t,=1024 chips, and n,,,, is an
adjustment offset, which may be obtained through configu-
ration or predefinition performed by a higher layer, for
example, n,,z,,~256%1, i=0~9 or n, 4., is directly configured
or defined as an integral multiple of 256 chips. Herein, the
T ppcr and the T, are both in units of chips, which is the
same in the following.

Alternatively, in a case that the NodeB receives, in an
access slot3N+1, an access preamble sent by the UE, the UE
determines the T, - and the T, according to the follow-
ing formulas:

T ppear(5120%8, 1280047, Jmod 38400, 2-1)

T =128004+T o+, 5, (2-2)

Alternatively, in a case that the NodeB receives, in an
access slot 3N+2, an access preamble sent by the UE, the UE
determines the T, - and the T, according to the follow-
ing formulas:

T ppear(5120%8,,+15360+7,5,.Jmod 38400

Tam=15360+T o1, 55r

where the T, and the n,4,, have the same meanings as those
described in the foregoing.

Then, after receiving the ACK that is sent by the NodeB on
the AICH, the UE starts timing from the starting boundary of
the AICH access slot, and after delaying T,,_,,,, the UE starts to
perform uplink transmission to the NodeB. Herein, content of
the uplink transmission may include channels such as a
DPCCH, an E-DCH, an E-DCH absolute grant channel (re-
ferred to as E-AGCH), an E-DCH relative grant channel
(referred to as E-RGCH), and an E-DCH hybrid automatic
retransmission request indication channel (referred to as
E-HICH). After the uplink transmission is ended, it may be
considered that this random access process is ended.

FIG. 2 is a schematic diagram of implementing subframe
alignment of uplink transmission according to the foregoing
examples in an embodiment of the present invention. As
shown in FIG. 2, after receiving an ACK that is sent by a
NodeB on an AICH, a UE may start to perform uplink trans-
mission, but starting time of the uplink transmission is deter-
mined by t,_,,. As described in the foregoing, an access pre-
amble sent by a UE1 to the NodeB is received by the NodeB
in anaccess slot 3N, and after receiving an ACK that is sent by
the NodeB on an AICH, the UE1 starts timing from a starting
boundary of an AICH access slot, and after delaying
T m=102404T440,,4,,, the UE1 starts uplink transmission.
An access preamble sent by a UE2 to the NodeB is received
by the NodeB in an access slot 3N+1, and after receiving an
ACK that is sent by the NodeB on an AICH, the UE2 starts
timing from a starting boundary of an AICH access slot, and
after delaying <, ,,=12800+T,+n,4,,, the UE2 starts uplink
transmission. Therefore, starting from uplink transmission of
an E-DCH of the UE2, a 2 ms E-DCH TTI during which the
UE2 performs transmission is aligned with a 2 ms E-DCH
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TTI during which the UE1 performs transmission. An access
preamble sent by a UE3 to the NodeB is received by the
NodeB in an access slot 3N+2, and after receiving an ACK
that is sent by the NodeB on an AICH, the UE3 starts timing
from a starting boundary of an AICH access slot, and after
delaying <, ,,=1536047T,+n ., the UE3 starts uplink trans-
mission. Therefore, starting from uplink transmission of an
E-DCH of the UE3, a 2 ms E-DCH TTI during which the UE3
performs transmission is aligned with the 2 ms E-DCH TTI
during which the UE2 performs transmission. Therefore,
configured resources in the same common E-DCH resource
pool can be scheduled for different UEs at the same time,
thereby improving a utilization ratio of resources at the same
time when obtaining a performance gain of TTI alignment.

According to another alternative solution of the embodi-
ment of the present invention, in a case that the NodeB
receives, in an access slot 3N, an access preamble sent by the
UE, the UE determines the Tz 5z and the t,,_,, according to
the following formulas:

T ppear(5120%8,7+15360+1,5,.Jmod 38400,

Taom=15360+ToH1 gy

where the S ,; indicates an AICH access slot number with
an Al (AICH access slot # with the Al), which is sent by the
NodeB and received by the UE, t,=1024 chips, and n,, 4, is
the foregoing adjustment offset.

Alternatively, in a case that the NodeB receives, in an
access slot 3N+1, an access preamble sent by the UE, the UE
determines the T - and the T, according to the follow-
ing formulas:

T ppear(5120%,, 1024047, Jmod 38400,

Tym=1 0240+10+n0ﬁ2,,

Alternatively, in a case that the NodeB receives, in an
access slot 3N+2, an access preamble sent by the UE, the UE
determines the T 5,5 and the T,_,, according to the follow-
ing formulas:

T ppear(5120%8,7+12800+47,5,. Jmod 38400,

T 128004T 47 o

where the T, and then,, 7, have the same meanings as those
described in the foregoing.

Then, according to a slot format of an F-DPCH and the
T ppcg the UE receives, on a F-DPCH channel, a transmit
power control (Transportation Power Control, referred to as
TPC) command word sent by the NodeB.

Then, after receiving the ACK that is sent by the NodeB on
the AICH, the UE starts timing from the starting boundary of
the AICH access slot, and after delaying T, _,,,, the UE starts to
perform uplink transmission to the NodeB. Herein, content of
the uplink transmission may include channels such as a
DPCCH, an E-DCH, an E-AGCH, an E-RGCH, and an
E-HICH. After the uplink transmission is ended, it may be
considered that this random access process is ended.

FIG. 3 shows a process of implementing uplink transmis-
sion of a UE according to the foregoing alternative solution in
an embodiment of the present invention. A principle of deter-
mining a slot format of an F-DPCH shown in FIG. 3 is the
same as that shown in FIG. 2, and a difference lies in that, for
different UEs, values of T, ,, are different. According to a
solution shown in FIG. 3, the foregoing technical effects can
also be achieved.

According to another alternative solution of the embodi-
ment of the present invention, determining an F-DPCH frame
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offset Tz ppc0f the UE and determining a transmission time
interval t,,_,, according to a predefined rule may be:

configuring the Tz ,p-z 10 an integral multiple of 2560
chips, where T -z configured by different UEs differs by
an integral multiple of 7680 chips; and

T =10240+7,,.

It is known that a frame boundary of a downlink F-PDCH
may be determined according to the Tz ppcg, and a frame
boundary of uplink transmission delays t,=1024 chips rela-
tive to the frame boundary of the downlink F-DPCH. There-
fore, when Tz ppz Of different UEs differs by 7680 chips,
namely, a subframe length, uplink frame boundaries of UEs
differ by a length of one subframe, that is, uplink subframes of
the UEs are aligned. In this case, after receiving an ACK that
is sent by a NodeB on an AICH, the UE starts timing from a
starting boundary of an AICH access slot, and after delaying
the same t,,_,,=10240+7,, the UE starts uplink transmission.
A position of a subframe boundary of the uplink transmission
of'the UE may be determined according to the T ,,pz FIG.
4 shows a process of implementing uplink transmission of a
UE according to an alternative solution in an embodiment of
the present invention. As shown in FIG. 4, an access preamble
sent by a UE1 to a NodeB is received by the NodeB in an
access slot 3N, and after receiving an ACK that is sent by the
NodeB on an AICH, the UE1 starts timing from a starting
boundary of an AICH access slot, delays t,_,,=10240+T,, and
starts uplink transmission. At this time, content of uplink
transmission may include, for example, a physical channel or
control signaling for performing a synchronization process.
The UE1 determines a subframe boundary of a UE1 E-DCH
according 10 Tz ppcyzy Of the UEL. Similarly, an access pre-
amble sent by a UE2 to the NodeB is received by the NodeB
inan access slot 3N+1, and after receiving an ACK that is sent
by the NodeB on an AICH, the UE2 starts timing from a
starting boundary of the AICH access slot, delays
T, ,—10240+t,, and starts uplink transmission. The UE2
determines a subframe boundary of'a UE2 E-DCH according
10 Tz ppcer Of the UE2. The T4 5,57 used by the UE2 and the
T ppcr Used by the UEL differ by an integral multiple of
7680 chips. Therefore, when the UE2 starts uplink transmis-
sion of an E-DCH, an E-DCH subframe of the UE2 is aligned
with that of the UE1, that is, a 2 ms E-DCH TTI during which
the UE2 performs transmission is aligned with a 2 ms E-DCH
TTI during which the UE1 performs transmission. Similarly,
an E-DCH subframe of the UE3 is aligned with that of the
UE2 and that of the UE], that is, when the UE3 starts uplink
transmission of an E-DCH, the 2 ms E-DCH TTI during
which the UE3 performs transmission is aligned with the 2 ms
E-DCH TTI during which the UE1 performs transmission
and the 2 ms E-DCH TTI during which UE2 performs trans-
mission, thereby improving a utilization ratio of resources at
the same time obtaining a performance gain of TTI align-
ment. Here, the UE performs uplink transmission in advance
and may use this part of time domain resources to perform a
process such as synchronization, which avoids a problem that
introducing a TTI alignment technology increases an access
delay, and further improves access performance of an uplink
resource.

According to another alternative solution of the embodi-
ment of the present invention, a slot format of an F-DPCH
used by a UE may also be notified to the UE through a system
broadcast message.

In this case, a NodeB sends two sets of system broadcast
messages on a cell broadcast channel, and for distinguishing,
the two sets of system broadcast messages are referred to as a
first system broadcast message and a second system broad-
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cast message respectively. The first system broadcast mes-
sage is a system broadcast message of a Release 8/9/10 pro-
tocol version and carries information such as an F-DPCH
symbol offset sent by a NodeB to a UE, and the second system
broadcast message carries indication information of a slot
format of an F-DPCH used by a UE and determined by a
NodeB, for example, a slot format index number of the
F-DPCH. A UE of Release 8/9/10 performs uplink transmis-
sion according to configuration information of the first sys-
tem broadcast message, and a UE of Release 11 performs
uplink transmission according to configuration information
of the second system broadcast message. It should be noted
that, UEs of Release 8/9/10/11 all use resources in the same
common E-DCH resource pool. Herein it should be noted
that, the second system broadcast message may be a part of
content added in the first system broadcast message.

In this case, the UE of Release 11 determines Tz ypcz and
T, Used by the UE according to the following formulas:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:

T ppear(5120%5, 410240472, Jmod 38400

Tl 0240+10+n0ﬁet;

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:

Tpppcr(5120%8 412800472, Jmod 38400,

Taom=128004T ot g0

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

T ppear(5120%8, 41536047, Jmod 38400

Taom=15360+ToH1 gy

where the T, and the n;,, have the same meanings as those
described in the foregoing.

Being similar to the process shown in FIG. 4, the UE starts
timing when receiving a starting boundary of an AICH access
slot sent by the NodeB, and after delaying the t,_,,, the UE
starts uplink transmission. At this time, a content of the uplink
transmission may include, for example, a physical channel or
control signaling for performing a synchronization process.

By using such a solution, UEs of Release 8/9/10 and
Release 11 are enabled to share the same common E-DCH
resource pool, so that a utilization ratio of resources is
improved, and meanwhile TTI alignment between UEs of
Release 11 is implemented, and a performance gain brought
by the TTT alignment is obtained.

According to a further alternative solution of the embodi-
ment of the present invention, the UE determines T ,,»and
T, Used by the UE according to the following formulas:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:

T ppear(5120%8,7+15360+1,5,.Jmod 38400,

T 15360+T 41 3

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:
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T ppear(5120%8,,+10240+41,5, Jmod 38400,

Tl 0240+10+n0ﬁ2,;

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

T ppear(5120%S, 1280047, Jmod 38400

Tpm=1 2800+10+n0ﬁ2,,

where the T, and the n;,, have the same meanings as those
described in the foregoing.

The foregoing technical effects may also be achieved.

According to a further alternative solution of the embodi-
ment of the present invention, the second system broadcast
message may also carry an F-DPCH symbol offset, and the
F-DPCH symbol offset may be set to a fixed value, and for
example, its value range is 0 to 9. In this case, the UE deter-
mines Tz ppcy and T, used by the UE according to the
following formulas:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:

T pperr (512045, +102404256%S, 1 4, 10d
38400,

T =10240+256%S, o AT+ o5

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:

T pperr(5120%S, 12800425 6%S, 1 4,5 104
38400,

T =128004256%S o AT+ e 5

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

T pperr (512048, 153604256%S, s 4o 0
38400,

Tam=15360+256%S,, 5. T+ s

where the T, and the n,4,, have the same meanings as those
described in the foregoing.

According to a further alternative solution of the embodi-
ment of the present invention, the UE determines Tz 5z and
T,_,, Used by the UE according to the following formulas:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:

T pperr (512048, 153604256%S, s 4o 0
38400,

Tam=15360+256%S,, 5 . Tt s

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:

T pperr (512045, +102404256%S, 1 4, 10d
38400,

T =102404256%S,, 5 . T+ o e s

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

T pperr(5120%S, 12800425 6%S, 1 4,5 104
38400,

T =128004256%S,, 5 . T+ s
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where the T, and the n;,, have the same meanings as those
described in the foregoing.

The foregoing technical effects may also be achieved.

The technical solutions and the alternative technical solu-
tions of the embodiments of the present invention are
described in detail in the foregoing from the perspective of the
UE. Accordingly, the same technical solutions are also appli-
cable to the NodeB, so as to implement smooth communica-
tion between the NodeB and the UE. The solutions of the
embodiments of the present invention are further described in
the following from the perspective of the NodeB.

FIG. 5 is a schematic flow chart of a data transmission
method 500 according to an embodiment of the present inven-
tion. As shown in FIG. 5, the method 500 includes:

510: Obtain a slot format of an F-DPCH used for a UE.

520: Send an acknowledgement ACK message to the UE
on an AICH.

530: Determine an F-DPCH frame offset Tz 5 of the
UE and determine a transmission time interval T,_,, according
to a predefined rule.

540: Send an uplink TPC to the UE on the F-DPCH accord-
ing to the slot format of the F-DPCH and the tz_ppczr

550: Receive uplink transmission of the UE according to
thet,_,.

According to the embodiment of the present invention, the
obtaining a slot format of an F-DPCH used for a UE specifi-
cally includes:

determining, by the NodeB, common resource configura-
tion information used for the UE, where the common resource
configuration information includes information of an
F-DPCH symbol offset S, ., of the UE; and

determining, by the NodeB according to the S .., the slot
format of the F-DPCH used for the UE.

According to the embodiment of the present invention,
corresponding to the foregoing technical solution of the UE
side, the determining an F-DPCH frame offset T,z 0f the
UE and determining a transmission time interval t,_,, accord-
ing to a predefined rule specifically includes:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:

Tpppcr(5120%8 410240474, Jmod 38400,

Tym=1 0240+10+n0ﬁ2,;

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:

T ppear(5120%8,7+12800+47,5,. Jmod 38400,

Taom=128004T ot g0

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

T ppear(5120%8,7+15360+1,5,.Jmod 38400,

Tpm=153 60+10+n0ﬁ2,,

where the T, and the 0,4, have the same meanings as those
described in the foregoing.

According to another alternative solution of the embodi-
ment of the present invention, in case that the NodeB receives,
in an access slot 3N, an access preamble sent by the UE, the
Tz ppcr and the T,,_, are determined according to the follow-
ing formulas:

T ppear(5120%8,7+15360+1,5,.Jmod 38400,

Taom=15360+ToH1 g0
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or, in a case that the NodeB receives, in an access slot
3N+1, anaccess preamble sent by the UE, the T, ,»,,and the
T,_, are determined according to the following formulas:

T ppear(5120%8,,+10240+41,5, Jmod 38400,

Tpm=1 0240+10+n0ﬁ2,;

or, in a case that the NodeB receives, in an access slot
3N+2, an access preamble sent by the UE, the T, 5 and the
T, ,, are determined according to the following formulas:

Tpppcr(5120%8 41280047, )Jmod 38400,

T =12800+T 51,55 0p

where the T, and the T, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention,
corresponding to the foregoing technical solution of the UE
side, the determining an F-DPCH frame offset Tz, 0f the
UE and determining a transmission time interval T,_,, accord-
ing to a predefined rule specifically includes:

configuring the Tz ;. to an integral multiple of 2560
chips, where T -z configured by different UEs differs by
an integral multiple of 7680 chips; and

configuring the T, ,, to T,_,,=10240+7,.

According to the embodiment of the present invention,
corresponding to the foregoing technical solution of the UE
side, the obtaining, by a NodeB, a slot format of an F-DPCH
used for a user equipment UE specifically includes:

obtaining, by the NodeB, preset second common resource
configuration information used for the UE, where the second
common resource configuration information carries slot for-
mat information of the F-DPCH used for the UE; and

the determining, by the NodeB, an F-DPCH frame offset
Tz ppcr 0 the UE and determining a transmission time inter-
val t,_,, according to a predefined rule specifically includes:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:

T ppear(5120%8,,+10240+41,5, Jmod 38400,

Tl 0240+10+n0ﬁ2,;

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:

T ppear(5120%8, 1280047, Jmod 38400,

Tam=12800+T o+, 5505

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

Tpppcr(5120%8 41536047, )mod 38400,

Tam=15360+T o1, 55r

where the T, and the n,4,, have the same meanings as those
described in the foregoing.

According to a further alternative solution of the embodi-
ment of the present invention, the Tz 5~ and thet,_,, used by
the UE are determined according to the following formulas:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:



US 9,338,797 B2

13

T ppear(5120%8,7+15360+1,5,.Jmod 38400,

Taom=15360+ToH1 g0

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:

Tpppcr(5120%8 410240474, Jmod 38400,

Tym=1 0240+10+n0ﬁ2,;

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

Tpppcr(5120%8 412800472, Jmod 38400,

Tl 2800+10+n0ﬁet,

where the T, and the n;,, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention,
corresponding to the foregoing technical solution of the UE
side, in a case that the second common resource configuration
information includes information of an F-DPCH symbol oft-
set S, ., used for the UE:

the determining, by the NodeB, an F-DPCH frame offset
Tz pcgr OF the UE and determining a transmission time inter-
val T,_,, according to a predefined rule specifically includes:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:

Tpppcr(5120%8 410240425658 . A1, Jmi0d
38400,

T =10240+256™S g AT+ oo

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:

T ppear(5120%8,17+128004256%S, o 411, MO
38400,

T =128004256™S g AT+ o0

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

T ppear(5120%S 415360425658, 1, JMOA
38400,

Taom=13360+256™S g AToH o s

where the T, and the 0,4, have the same meanings as those
described in the foregoing.

According to a further alternative solution of the embodi-
ment of the present invention, the determining, by the NodeB,
an F-DPCH frame offset T, 5,5z 0f the UE and determining
a transmission time interval T, ,, according to a predefined
rule specifically includes: determining, according to the fol-
lowing formulas, the T -z and the T, ,, used by the UE:

in a case that the NodeB receives, in an access slot 3N, an
access preamble sent by the UE:

T ppear(5120%S 415360425658, 1, JMOA
38400,

T =153604256*S g AT+ 5 05

or,
in a case that the NodeB receives, in an access slot 3N+1, an
access preamble sent by the UE:
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T pperr (512045, +102404256%S, 1 4, 10d
38400,

T =10240+256%S, o AT+ o5

or,
in a case that the NodeB receives, in an access slot 3N+2, an
access preamble sent by the UE:

T pperr(5120%S, 12800425 6%S, 1 4,5 104
38400,

T =128004256%S, 2 AT+ s

where the T, and the T, have the same meanings as those
described in the foregoing.

The foregoing technical effects may also be achieved.

According to the embodiment of the present invention,
configured resources in the same common E-DCH resource
pool can be scheduled for UEs of Release 8/9/10/11 at the
same time, thereby improving a utilization ratio of resources
at the same time when obtaining a performance gain of TTI
alignment.

According to the embodiments of the present invention, a
NodeB and a user equipment for implementing the method of
the embodiments of the present invention are further shown,
which are described in detail in the following separately.

FIG. 6 is a schematic structural diagram of a user equip-
ment 600 according to an embodiment of the present inven-
tion. As shown in FIG. 6, the user equipment 600 includes:

an obtaining unit 610, configured to obtain a slot format of
a fractional dedicated physical channel F-DPCH used for the
user equipment UE;

a receiving unit 620, configured to receive an acknowl-
edgement ACK message that is sent by a base station on an
acquisition indicator channel AICH;

aprocessing unit 630, configured to determine an F-DPCH
frame offset T, 0f the UE and determine a transmission
time interval T,_,, according to a predefined rule, where the
T,., indicates a time interval between a starting boundary of
an access slot when the UE receives the AICH and a time
point when the UE starts uplink transmission; where

the receiving unit 620 is further configured to receive an
uplink power control command word TPC on the F-DPCH
according to the slot format of the F-DPCH and the Tz 50z
and

a sending unit 640, configured to perform uplink transmis-
sion to the base station according to the t,_,,.

According to the embodiment of the present invention, the
receiving unit 620 is further configured to receive a first
common resource configuration message sent by the base
station, where the first common resource configuration mes-
sage carries information of an F-DPCH symbol offset S 4.,
used for the UE; and

the obtaining unit 610 is configured to determine the slot
format of the F-DPCH according to the S 4.,

Specifically, the obtaining unit 610 is configured to deter-
mine a slot format index number of the F-DPCH, or a first bit
offset of the F-DPCH, or a second bit offset of the F-DPCH
according to the S, 5, ,, where the slot format index number of
the F-DPCH slot format index=S__,, the first bit offset of the
F-DPCH Ngpp =I(S, 5.+1)*2] mod 20, and the second bit
offset of the F-DPCH N z>=18-[(S , j5..,+1)*2] mod 20; or
the obtaining unit is configured to determine a slot format
index number of the F-DPCH, or a first bit offset of the
F-DPCH, or a second bit offset of the F-DPCH according to
the S, 4., and an adjustment offset n 4., where the slot for-
mat index number of the F-DPCH



US 9,338,797 B2

15

Roffser
256

slot format index = [

Sogier — ]modm,

the first bit offset of the F-DPCH

Floffset
256

NorFr1 = [([ Soffset —

]modm + 1) . z]modzo,

and
the second bit offset of the F-DPCH

Roffser

Nogpra = 18— [([ Soffser = 758

]modm + 1) . z]modzo.

According to the embodiment of the present invention, the
processing unit 630 is configured to determine the F-DPCH
frame offset T, 5,5z 0f the UE and determine the transmis-
sion time interval t,,_,, according to the following formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%,, 1024047, Jmod 38400,

Tym=1 0240+10+n0ﬁ2,;

or,
in a case that the base station receives,
3N+1, an access preamble sent by the UE:

in an access slot

Tpppcr(5120%8 412800472, Jmod 38400,

T 128004T 47 3

or,
in a case that the base station receives,
3N+2, an access preamble sent by the UE:

in an access slot

T ppear(5120%8, 41536047, Jmod 38400

Taom=15360+ToH1 gy

where the T, and the 0,4, have the same meanings as those
described in the foregoing.

According to an alternative solution of the embodiment of
the present invention, the processing unit 630 is configured to
determine the F-DPCH frame offset Tz 55 0f the UE and
determine the transmission time interval t,,_,, according to the
following formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

Tpppcr(5120%8 415360474, Jmod 38400,

T 15360+T 41 3

or,
in a case that the base station receives,
3N+1, an access preamble sent by the UE:

in an access slot

T ppear(5120%,, 1024047, Jmod 38400,

Tym=1 0240+10+n0ﬁ2,;

or,
in a case that the base station receives,
3N+2, an access preamble sent by the UE:

in an access slot

T ppear(5120%8,7+12800+47,5,. Jmod 38400,

Taom=128004T o+ gy
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where the T, and the n 4, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention, the
processing unit 630 is configured to determine the F-DPCH
frame offset T, 5,5z 0f the UE and determine the transmis-
sion time interval T,_,, according to the following rules:

configuring the Tz ;. to an integral multiple of 2560
chips, where T -z configured by different UEs differs by
an integral multiple of 7680 chips; and

configuring the<,,_,,to<,_,,=10240+t,, where the T, has the
same meaning as that described in the foregoing.

According to the embodiment of the present invention, the
receiving unit 620 is configured to receive a second common
resource configuration message sent by the base station,
where the second common resource configuration message
carries slot format information of the F-DPCH used for the
UE;

the obtaining unit is configured to determine the F-DPCH
frame offset T, 5,5z 0f the UE and determine the transmis-
sion time interval T,_,, according to the following formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

Tpppcr(5120%8 41024047, Jmod 38400,

Tpm=1 0240+10+n0ﬁ2,;

or,
in a case that the base station receives,
3N+1, an access preamble sent by the UE:

in an access slot

Tpppcr(5120%8 41280047, )Jmod 38400,

Tpm=1 2800+10+n0ﬁ2,;

or,
in a case that the base station receives,
3N+2, an access preamble sent by the UE:

in an access slot

Tpppcr(5120%8 41536047, )mod 38400,

Tam=15360+T o1, 55r

where the T, and the n 4, have the same meanings as those
described in the foregoing.

According to an alternative solution of the embodiment of
the present invention, the receiving unit 620 is configured to
receive a second common resource configuration message
sent by the base station, where the second common resource
configuration message carries slot format information of the
F-DPCH used for the UE;

the obtaining unit is configured to determine the F-DPCH
frame offset T, 5,5z 0f the UE and determine the transmis-
sion time interval T,_,, according to the following formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%8, 1536047, Jmod 38400,

T,,,~153 60+-co+noﬁet;

or,
in a case that the base station receives,
3N+1, an access preamble sent by the UE:

in an access slot

T ppear(5120%8,,+10240+41,5, Jmod 38400,

Tl 0240+10+n0ﬁ2,;

or,
in a case that the base station receives,
3N+2, an access preamble sent by the UE:

in an access slot
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T ppear(5120%8,7+12800+47,5,. Jmod 38400,

Taom=128004T o+ gy

where the T, and the n;,, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention, the
receiving unit 620 is configured to receive a second common
resource configuration message sent by the base station,
where the second common resource configuration message
carries slot format information of the F-DPCH used for the
UE and information of an F-DPCH symbol offset S 4, used
for the UE;

the processing unit is configured to determine the F-DPCH
frame offset T, 5,5z 0f the UE and determine the transmis-
sion time interval t,,_,, according to the following formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%S,, 10240425658, o 41, JMOA
38400,

T =102404256%S 5 T+ o s

or,
in a case that the base station receives, in an access slot
3N+1, an access preamble sent by the UE:

T ppear(5120%8,17+128004256%S, o 411, MO
38400,

T =128004256%S 5 T+ o s

or,
in a case that the base station receives, in an access slot
3N+2, an access preamble sent by the UE:

T ppear(5120%S 415360425658, 1, JMOA
38400,

T =153604256™S 5 Tt s o

where the T, and the n;,, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention, the
receiving unit 620 is configured to receive a second common
resource configuration message sent by the base station,
where the second common resource configuration message
carries slot format information of the F-DPCH used for the
UE and information of an F-DPCH symbol offset S 4, used
for the UE;

the processing unit is configured to determine the F-DPCH
frame offset T 5z of the UE and determine the transmis-
sion time interval T,_,, according to the following formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%S 415360425658, 1, JMOA
38400,

Tam=15360+256™S 5 T+ o s

or,
in a case that the base station receives, in an access slot
3N+1, an access preamble sent by the UE:

T ppear(5120%S,, 10240425658, o 41, JMOA
38400,

T,,,=10240+25 6*Soﬁet-co+noﬁet;

or,
in a case that the base station receives, in an access
3N+2, an access preamble sent by the UE:

slot
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T pperr(5120%S, 12800425 6%S, 1 4,5 104
38400,

T =128004256%S,, 5 . T+ s

where the T, and the n;,, have the same meanings as those
described in the foregoing.

FIG. 7 is a schematic structural diagram of a base station
700 according to an embodiment of the present invention. As
shown in FIG. 7, the base station 700 includes:

an obtaining unit 710, configured to obtain a slot format of
a fractional dedicated physical channel F-DPCH used for a
user equipment UE;

a sending unit 720, configured to send an acknowledge-
ment ACK message to the UE on an acquisition indicator
channel AICH;

aprocessing unit 730, configured to determine an F-DPCH
frame offset T, 0f the UE and determine a transmission
time interval T,_,, according to a predefined rule, where the
T,., indicates a time interval between a starting boundary of
an access slot when the UE receives the AICH and a time
point when the UE starts uplink transmission; where

the sending unit 720 is further configured to send an uplink
power control command word TPC to the UE on the F-DPCH
according to the slot format of the F-DPCH and the Tz 50z
and

areceiving unit 740, configured to receive uplink transmis-
sion of the UE according to the t,_,,.

According to the embodiment of the present invention, the
obtaining unit 710 is configured to determine common
resource configuration information used for the UE, where
the common resource configuration information includes
information of an F-DPCH symbol offset S, used for the
UE, and the obtaining unit 710 is configured to determine,
accordingtothe S, the slot format of the F-DPCH used for
the UE.

The obtaining unit 710 is configured to determine a slot
format index number of the F-DPCH, or a first bit offset of the
F-DPCH, or a second bit offset of the F-DPCH according to
the S, where the slot format index number of the F-DPCH
slot format index=S,, 5, the first bit offset of the F-DPCH
Norm=1(S 0+ 1)*2] mod 20, and the second bit offset of the
F-DPCH N £ =18=[(S ;e +1)*2] mod 20; or the obtaining
unit is configured to determine a slot format index number of
the F-DPCH, or a first bit offset of the F-DPCH, or a second
bit offset of the F-DPCH according to the S 5, and an adjust-
ment offset 0,4, where the slot format index number of the
F-DPCH

Rofiser

slot format index = [ S5

Sogier — ]modm,

the first bit offset of the F-DPCH

Foffset
256

Norr1 = [([ Soffset —

]modm + 1) . z]modzo,

and
the second bit offset of the F-DPCH

Roffser

Nopra = 18— [([Sojfxer =556

]modm + 1) *Z]modZO.
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According to the embodiment of the present invention, the
processing unit 730 is configured to determine the F-DPCH
frame offset T, 5,5z 0f the UE and determine the transmis-
sion time interval T,_,, according to the following formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%,, 1024047, Jmod 38400,

Tl 0240+10+n0ﬁet;

or,
in a case that the base station receives, in an access slot
3N+1, an access preamble sent by the UE:

T ppear(5120%8,7+12800+47,5,. Jmod 38400,

Tl 2800+10+n0ﬁet;

or,
in a case that the base station receives, in an access slot
3N+2, an access preamble sent by the UE:

T ppear(5120%8,7+15360+1,5,.Jmod 38400,

T 13360+T 47 oo

where, the T, and the n,,z,, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention, the
processing unit 730 is configured to determine the F-DPCH
frame offset T, 5,5z 0f the UE and determine the transmis-
sion time interval t,,_,, according to the following formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%8,7+15360+1,5,.Jmod 38400,

Taom=15360+ToH1 g0

or,
in a case that the base station receives, in an access slot
3N+1, an access preamble sent by the UE:

T ppear(5120%,, 1024047, Jmod 38400,

Tl 0240+10+n0ﬁet;

or,
in a case that the base station receives, in an access slot
3N+2, an access preamble sent by the UE:

T ppear(5120%8,7+12800+47,5,. Jmod 38400,

T 128004T 47 o

where the T, and the n;,, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention, the
processing unit 730 is configured to determine the F-DPCH
frame offset T, 5,5z 0f the UE and determine the transmis-
sion time interval t,,_,, according to the following rules:

configuring the Tz pc to an integral multiple of 2560
chips, where T 5,5z configured by different UEs differs by
an integral multiple of 7680 chips; and

configuring thet,_,,to <, ,=10240+7,, where thet, has the
same meaning as that described in the foregoing.

According to the embodiment of the present invention, the
obtaining unit 710 is configured to obtain preset second com-
mon resource configuration information used for the UE,
where the second common resource configuration informa-
tion carries slot format information of the F-DPCH used for
the UE; and
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the processing unit 730 is configured to determine the
F-DPCH frame offset T 5,5 of the UE and determine the
transmission time interval T, ,, according to the following
formulas:
in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%8,,+10240+41,5, Jmod 38400,

Tpm=1 0240+10+n0ﬁ2,;

or,
in a case that the base station receives,
3N+1, an access preamble sent by the UE:

in an access slot

T ppear(5120%8, 1280047, Jmod 38400,

Tam=12800+T o+, 5505

or,
in a case that the base station receives,
3N+2, an access preamble sent by the UE:

in an access slot

T ppear(5120%8, 1536047, Jmod 38400,

Tam=15360+T o1, 55r

where the T, and the n,, ;,, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention, the
obtaining unit 710 is configured to obtain preset second com-
mon resource configuration information used for the UE,
where the second common resource configuration informa-
tion carries slot format information of the F-DPCH used for
the UE; and

the processing unit 730 is configured to determine the
F-DPCH frame offset Tz ppcz; of the UE and determine the
transmission time interval T, ,, according to the following
formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%8, 1536047, Jmod 38400,

Tam=15360+T o1, 5505

or,
in a case that the base station receives,
3N+1, an access preamble sent by the UE:

in an access slot

T ppear(5120%8,,+10240+41,5, Jmod 38400,

Tpm=1 0240+10+n0ﬁ2,;

or,
in a case that the base station receives,
3N+2, an access preamble sent by the UE:

in an access slot

T ppear(5120%8, 1280047, Jmod 38400,

Tpm=1 2800+10+n0ﬁ2,,

where the T, and the n 4, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention, the
obtaining unit 710 is configured to obtain preset second com-
mon resource configuration information used for the UE,
where the second common resource configuration informa-
tion includes slot format information of the F-DPCH used for
the UE and information of an F-DPCH symbol offset S, .,
used for the UE; and

the processing unit 730 is configured to determine the
F-DPCH frame offset Tz ppcz; of the UE and determine the
transmission time interval T, ,, according to the following
formulas:
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in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%S,, 10240425658, o 41, JMOA
38400,

T =102404256%S 5 T+ o s

or,
in a case that the base station receives, in an access slot
3N+1, an access preamble sent by the UE:

Tpppcr(5120%8, 412800425658 A1, Jmi0d
38400,

T =128004256%S 5 T+ o s

or,
in a case that the base station receives, in an access slot
3N+2, an access preamble sent by the UE:

T ppear(5120%S 415360425658, 1, JMOA
38400,

T,.,,=15360+25 6*Soﬁet-co+noﬁet,

where the T, and the n;,, have the same meanings as those
described in the foregoing.

According to the embodiment of the present invention, the
obtaining unit 710 is configured to obtain preset second com-
mon resource configuration information used for the UE,
where the second common resource configuration informa-
tion includes slot format information of the F-DPCH used for
the UE and information of an F-DPCH symbol offset S, .,
used for the UE; and

the processing unit 730 is configured to determine the
F-DPCH frame offset T, 5,5 0f the UE and determine the
transmission time interval t,_,, according to the following
formulas:

in a case that the base station receives, in an access slot 3N,
an access preamble sent by the UE:

T ppear(5120%S 415360425658, 1, JMOA
38400,

Tam=15360+256™S 5 T+ o s

or,
in a case that the base station receives, in an access slot
3N+1, an access preamble sent by the UE:

T ppear(5120%S,, 10240425658, o 41, JMOA
38400,

T =102404256%S 5 T+ o s

or,
in a case that the base station receives, in an access slot
3N+2, an access preamble sent by the UE:

T ppear(5120%8,17+128004256%S, o 411, MO
38400,

Taom=128004256™S 5 T+ o s

where the T, and the n;,, have the same meanings as those
described in the foregoing.

Persons of ordinary skill in the art may be aware that, in
combination with the examples described in the embodi-
ments disclosed in this specification, units and algorithm
steps may be implemented by electronic hardware, or a com-
bination of computer software and electronic hardware.
Whether these functions are performed by hardware or soft-
ware depends on particular applications and design constraint
conditions of the technical solutions. Persons skilled in the art
may use different methods to implement the described func-
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tions for each particular application, but it should not be
considered that such implementation goes beyond the scope
of the present invention.

It may be clearly understood by persons skilled in the art
that, for the purpose of convenient and brief description, for a
detailed working process of the foregoing system, apparatus,
and unit, reference may be made to a corresponding process
in the foregoing method embodiments, which is not described
herein again.

In the several embodiments provided in the present appli-
cation, it should be understood that the disclosed system,
apparatus, and method may be implemented in other man-
ners. For example, the apparatus embodiments described in
the foregoing are merely exemplary. For example, the unit
division is merely logical function division and may be other
division in actual implementation. For example, a plurality of
units or components may be combined or integrated into
another system, or some features may be ignored or not
performed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connections
may be implemented through some interfaces. The indirect
couplings or communication connections between the appa-
ratuses or units may be implemented in electronic, mechani-
cal or other forms.

The units described as separate parts may or may not be
physically separate, and parts displayed as units may or may
not be physical units, may be located in one position, or may
be distributed on a plurality of network units. A part or all of
the units may be selected according to an actual need to
achieve the objectives of the solutions of the embodiments.

In addition, functional units in the embodiments of the
present invention may be integrated into one processing unit,
or each of the units may exist alone physically, or two or more
units are integrated into one unit.

When the functions are implemented in the form of a
software functional unit and sold or used as an independent
product, the functions may be stored in a computer-readable
storage medium. Based on such an understanding, the tech-
nical solutions of the present invention essentially, or the part
contributing to the prior art, or part of the technical solutions
may be implemented in the form of a software product. The
computer software product is stored in a storage medium,
which includes several instructions for instructing a computer
device (which may be a personal computer, a server, or a
network device) to perform all or a part of the steps of the
method described in the embodiments of the present inven-
tion. The foregoing storage medium includes: any medium
that can store program codes, such as a USB flash disk, a
removable hard disk, a read-only memory (ROM, Read-Only
Memory), a random access memory (RAM, Random Access
Memory), a magnetic disk, or an optical disk.

The foregoing descriptions are merely specific embodi-
ments of the present invention, but are not intended to limit
the protection scope of the present invention. Any variation or
replacement readily figured out by persons skilled in the art
within the technical scope disclosed in the present invention
shall all fall within the protection scope of the present inven-
tion. Therefore, the protection scope of the present invention
shall be subject to the protection scope of the claims.

What is claimed is:

1. A data transmission method, comprising:

obtaining a slot format of a fractional dedicated physical
channel (F-DPCH) used for a user equipment (UE);

receiving an acknowledgement (ACK) message that is sent
by a base station on an acquisition indicator channel
(AICH);
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determining an F-DPCH frame offset Tz 55 0f the UE
and determining a transmission time interval T, ,
according to a predefined rule, wherein thet,_,, indicates
atime interval between a starting boundary of an access
slot when the UE receives the AICH and a time point
when the UE starts uplink transmission;

receiving an uplink power control command (TPC) word
on the F-DPCH according to the slot format of the
F-DPCH and the Tz j,pc and

performing the uplink transmission to the base station
according to the T,_, ;

wherein the obtaining the slot format of the F-DPCH used
for the UE comprises:

receiving first common resource configuration information
sent by the base station, wherein the first common
resource configuration information carries information
of an F-DPCH symbol offset S, used for the UE; and

determining the slot format of the F-DPCH according to
the Soﬁet;

wherein the determining the F-DPCH frame offset Tz pc;
of'the UE and determining the transmission time interval
T,., according to the predefined rule comprises one of
the following:

(a) when the UE sends an access preamble to the base
station in an access slot 3N:

T ppear(5120%,, 1024047, Jmod 38400,

Tym=1 0240+10+n0ﬁ2,;

(b) when the UE sends an access preamble to the base
station in an access slot 3N+1:

T pperr(5120%S,+12800+472,, Jmod 38400

Taom=128004T ot g0

and,
(c) when the UE sends an access preamble to the base
station in an access slot 3N+2:

T ppear(5120%8, 41536047, Jmod 38400

Taom=15360+ToH1 gy

wherein the S ,;indicates areceived AICH access slot num-
ber with an acquisition indicator Al, which is sent by the
base station, T,=1024 chips, and the n_ ., is an integral
multiple of 256 chips.

2. The method according to claim 1, wherein,

the determining the slot format of the F-DPCH according

to the S, comprises:

determining one of the following: (a) a slot format index

number of the F-DPCH, (b) a first bit offset of the
F-DPCH, and (c) a second bit offset of the F-DPCH,
according to the S, .

3. The method according to claim 1, wherein the determin-
ing the slot format of the F-DPCH according to the S, .,
comprises:

determining one of the following: (a) a slot format index

number of the F-DPCH, (b) a first bit offset of the
F-DPCH, and (c) a second bit offset of the F-DPCH,
according to the S, ., and an adjustment offset n,z,,
that is configured or predefined by a higher layer,
wherein the n,, 4, is an integral multiple of 256 chips.

4. The method according to claim 3, wherein the determin-
ing one of the slot format index number of the F-DPCH, the
first bit offset of the F-DPCH, and the second bit offset of the
F-DPCH according to the S ., and an adjustment offset
0,5, COMprises:
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the slot format index number of the F-DPCH

Rofiser
Sojfxer - 756

slot format index = [

]modm,

the first bit offset of the F-DPCH

Foffset
Soﬁxer - 756

vorn =]

]modm + 1) . z]modzo,

and
the second bit offset of the F-DPCH

Foffset

Norrz = 18 = |{[|Sopser = = Jmod10 + 1) «2|mod20.

5. A data transmission method, comprising:

obtaining a slot format of a fractional dedicated physical
channel (F-DPCH) used for a user equipment (UE);

sending an acknowledgement (ACK) message to the UE on
an acquisition indicator channel (AICH);

determining an F-DPCH frame offset Ty 55 of the UE
and determining a transmission time interval T,
according to a predefined rule, wherein thet,_,, indicates
atime interval between a starting boundary of an access
slot when the UE receives the AICH and a time point
when the UE starts uplink transmission;

sending an uplink power control command (TPC) word to
the UE on the F-DPCH according to the slot format of
the F-DPCH and the Tz ,p-z; and

receiving the uplink transmission of the UE according to
the T, ,.;

wherein the obtaining the slot format of the F-DPCH used
for the UE comprises:

determining first common resource configuration informa-
tion used for the UE, wherein the first common resource
configuration information comprises information of an
F-DPCH symbol offset S, used for the UE; and

determining, according to the S, the slot format of the
F-DPCH used for the UE;

wherein the determining the F-DPCH frame offset Ttz oz
ofthe UE and determining the transmission time interval
T, according to the predefined rule comprises one of
the following:

(a) when the base station receives, in an access slot 3N, an
access preamble sent by the UE:

T ppcr=(3120%8,+10240+1,,,,)mod 38400,
Tpm=1 0240+10+n0ﬁ2,;
(b) when the base station receives, in an access slot 3N+1,

an access preamble sent by the UE:
Trppca(5120%8 441280047 . Jmod 38400

Tam=12800+T o+, 5505

and

(c) when the base station receives, in an access slot 3N+2,
an access preamble sent by the UE:
Trppcr=(5120%8,1+15360+1,,4 . Jmod 38400,

Tam=15360+T o1, 55r

wherein the S ,;indicates a received AICH access slot num-
ber with an acquisition indicator Al, which is sent by the
base station, T,=1024 chips, and the n, 4., is an integral
multiple of 256 chips.
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6. The method according to claim 5, wherein,

the determining the slot format of the F-DPCH according

to the S, comprises:

determining one of the following: (a) a slot format index

number of the F-DPCH, (b) a first bit offset of the
F-DPCH, and (c) a second bit offset of the F-DPCH
according to the S, .

7. The method according to claim 5, wherein the determin-
ing the slot format of the F-DPCH according to the S, .,
comprises:

determining one of the following: (a) a slot format index

number of the F-DPCH, (b) a first bit offset of the
F-DPCH, and (c) a second bit offset of the F-DPCH
according to the S, _,, and an adjustment offset n,,
that is configured or predefined by a higher layer,
wherein the n,, 4, is an integral multiple of 256 chips.

8. The method according to claim 7, wherein the determin-
ing one of the slot format index number of the F-DPCH, the
first bit offset of the F-DPCH, and the second bit offset of the
F-DPCH according to the S, . and an adjustment offset
0,5, COMprises:

the slot format index number of the F-DPCH

Foffset
Sojfxer - 756

slot format index = [

]modm,

the first bit offset of the F-DPCH

RNoffser
Soﬁxer - 756

orn =

]modm + 1) . z]modzo,

and
the second bit offset of the F-DPCH

Roffser

Nogpra = 18— [([ Soffser = 758

]modm + 1) . z]modzo.

9. A user equipment, comprising:

a processor, configured to obtain a slot format of a frac-
tional dedicated physical channel (F-DPCH) used for
the user equipment (UE);

a receiver, configured to receive an acknowledgement
(ACK) message that is sent by a base station on an
acquisition indicator channel (AICH);

wherein the processor is further configured to determine an
F-DPCH frame offset Ty 5 0f the UE and determine
a transmission time interval T,_,, according to a pre-
defined rule, wherein the t,_,, indicates a time interval
between a starting boundary of an access slot when the
UE receives the AICH and a time point when the UE
starts uplink transmission; and

the receiver is further configured to receive an uplink
power control command (TPC) word on the F-DPCH
according to the slot format of the F-DPCH and the
Tr-pPcHs

a transmitter, configured to perform the uplink transmis-
sion to the base station according to the t_,;

wherein the receiver is further configured to receive first
common resource configuration information sent by the
base station, the first common resource configuration
information carries information of an F-DPCH symbol
offset S, ., used for the UE;
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the processor is configured to determine the slot format of
the F-DPCH according to the S 4 _;

the processor is configured to determine the F-DPCH
frame offset Tz, 0f the UE and determine the trans-
mission time interval T,_,, according to one of the fol-
lowing formulas:
(a) when the UE sends an access preamble to the base

station in an access slot 3N:

T ppear(5120%8,,+10240+41,5, Jmod 38400,

Tpm=1 0240+10+n0ﬁ2,;

(b) when the UE sends an access preamble to the base
station in an access slot 3N+1:

T ppear(5120%8, 1280047, Jmod 38400,

T 128004T 47 3

and,
(c) when the UE sends an access preamble to the base
station in an access slot 3N+2:

T ppear(5120%8, 1536047, Jmod 38400,

Tam=15360+T o1, 55r

wherein the S ,,indicates areceived AICH access slot num-
ber with an acquisition indicator Al, which is sent by the
base station, T,=1024 chips, and the n_ 4, is an integral
multiple of 256 chips.

10. The user equipment according to claim 9, wherein,

the processor is configured to determine a slot format index

number of the F-DPCH.

11. The user equipment according to claim 9, wherein the
processor is configured to determine one of the following: (a)
aslot format index number of the F-DPCH, (b) a first bit offset
of the F-DPCH, and (c) a second bit offset of the F-DPCH,
according to the S5, and an adjustment offset T,
wherein the slot format index number of the F-DPCH

Rofiser
Sojfxer - 756

slot format index = [

]modm,

the first bit offset of the F-DPCH

Roffser
Soﬁxer - 756

|

]modm + 1) . z]modzo,

and
the second bit offset of the F-DPCH

Roffser

Norrz = 18 - [([Sojfxer -5

]modm + 1) *Z]modZO.

12. A base station comprising:

a processor, configured to obtain a slot format of a frac-
tional dedicated physical channel (F-DPCH) used for a
user equipment (UE);

a transmitter, configured to send an acknowledgement
(ACK) message to the UE on an acquisition indicator
channel (AICH);

wherein the processor is further configured to determine an
F-DPCH frame offset Tz 5 0f the UE and determine



US 9,338,797 B2

27

a transmission time interval T,_,, according to a pre-
defined rule, wherein the T, ,, indicates a time interval
between a time when the UE receives the AICH and a
time point when the UE starts uplink transmission; and

the transmitter is further configured to send an uplink
power control command (TPC) word to the UE on the
F-DPCH according to the slot format of the F-DPCH
and the Tz ppcrrs

a receiver, configured to receive uplink transmission of the
UE according to the t,_,,;

wherein the processor is configured to determine common
resource configuration information used for the UE, the
common resource configuration information comprises
information of an F-DPCH symbol offset S, used for
the UE, and determine, according to the S, ., the slot
format of the F-DPCH used for the UE;

the processor is configured to determine the F-DPCH
frame offset T, 0f the UE and determine the trans-
mission time interval T,_,, according to one of the fol-
lowing formulas:
(a) when the base station receives, in an access slot 3N,

an access preamble sent by the UE:

Tpppcr(5120%8 410240474, Jmod 38400,

-ca,m:10240+10+n0ﬁe,;
(b) when the base station receives, in an access slot
3N+1, an access preamble sent by the UE:

T ppear(5120%8,7+12800+47,5,. Jmod 38400,

Taom=128004T ot g0

and,
(c) when the base station receives, in an access
3N+2, an access preamble sent by the UE:

slot

10

15

20

25

30

28

Trppca{(3120%S,+15360+#,,4,.Jmod 38400,
Tpm=153 60+10+n0ﬁ2,;

wherein the S ,;indicates a received AICH access slot num-
ber with an acquisition indicator Al, which is sent by the
base station, T,=1024 chips, and the n, 4., is an integral
multiple of 256 chips.

13. The base station according to claim 12, wherein, the
processor is configured to determine a slot format index num-
ber of the F-DPCH.

14. The base station according to claim 12, wherein the
processor is configured to determine one of the following: (a)
aslot format index number of the F-DPCH, (b) a first bit offset
of the F-DPCH, and (c) a second bit offset of the F-DPCH,
according to the S, ,, and an adjustment offset n,.,
wherein the slot format index number of the F-DPCH

Rofiser
256

slot format index = [Soﬁcxg, -

]modm,

the first bit offset of the F-DPCH

Roffser
Soﬁxer - 756

|

]modm + 1) . z]modzo,

and
the second bit offset of the F-DPCH

Roffser
256

Nopra = 18— [([Sojfxer -

]modm + 1) *Z]modZO.
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